Substrate specificity of the Rad3 ATPase/DNA helicase of Saccharomyces cerevisiae and binding of Rad3 protein to nucleic acids.
Rad3 protein from the yeast Saccharomyces cerevisiae is a single-stranded DNA-dependent ATPase which catalyzes the unwinding of DNA.DNA duplexes. In the present studies we have demonstrated that the purified enzyme additionally catalyzes the displacement of RNA fragments annealed to complementary DNA. Quantitative comparisons using otherwise identical partially duplex DNA.DNA and DNA.RNA substrates indicate a significant preference for the latter. Competition for ATPase or DNA helicase activity by various homopolymers suggests that Rad3 protein does not discriminate between ribonucleotide and deoxyribonucleotide homopolymers with respect to binding. However, neither single-stranded RNA nor various ribonucleotide homopolymers supported the hydrolysis of nucleoside 5'-triphosphates. Additionally, Rad3 protein was unable to catalyze the displacement of oligo(dA) annealed to poly(U), suggesting that the catalytic domain of the enzyme is exquisitely sensitive to chemical and/or or conformational differences between DNA and RNA. Hence, it appears that Rad3 protein is not an RNA helicase.